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Application  of  Electron  Beam 
Welding  to  Heavy  Components 

Effects  of  Processing  Variables 
on  Erosion  of  Gun  Tubes 


B.  Rahrer 


F.  Heiser 


V.  Colangelo 


J.  Passmore 


Jun  79 


Jun  79 


Jun  79 


Jun  79 


Preliminary  Analysis  of  a 
Mandrel  for  105MM  Gun  Tube 
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Corrosion  Protection  of  416 
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Gun  Tubes 


M.A.  Hussain  Jun  79 

S.L.  Pu 
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Approximate  Solution  Formu¬ 
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Aug 
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J.H.  Underwood 

Calculated  Shifts  in  Electronic 
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Aug 
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R.K.  MacCrone 

Sep 
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Quenched  Cadmium  Sulfide 
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A  Numerical  Comparison  Between 

J.J.  Wu 

Sep 
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Two  Unconstrained  Variational 
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Thermo-Elastic-Plastic  Stresses  J.D.  Vasilakis  Oct  79 
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Quenching 

A  Numerical  Approach  to  Elastic-  P.C.T.  Chen  Oct  79 

Plastic  Plane-Strain  Problems  of 
Thick -Walled  Cylinders 

A  Concept  for  a  Minimum  Signature  M.K.  Dale  May  78 

Envelope  Recoilless  Gun  (MISER) 

Sensitivity  Coefficient  of  C.N.  Shen  Oct  79 

Exterior  Ballistics  with  Velocity 
Square  Damping 

Unconstrained  Variational  State-  T.E.  Simkins  Oct  79 

ments  for  Initial  and  Boundary- 
Value  Problems 

Dynamic  Stability  of  Columns  J.J.  Wu  Oct  79 

Subjected  to  Nonconservative  J.D.  Vasilakis 

Forces 

Some  Observations  on  Liquid  M.H.  Kamdar  Nov  79 

Metal  Embrittlement 

Comparative  Evaluation  Test  of  J.J.  Battaglia  Aug  79 


the  Lightweight  Company  Mortar 
Auxiliary  Baseplate,  XM82E2 , 
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A  Breech  Technology  Program  and 
Technical  Review 

F.J.  John 

Aug 

79 

Implementation  of  a  Trapezoidal 

P.  Chen 

Dec 

79 

Ring  Element  in  NASTRAN  for 
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I .  Ahmad 

Dec 

79 

TaC  Coatings  on  the  Mechanical 
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Abrasive  Machining 

ARLCB-MR-79010 

Abrasive  Surface  Finishing 

ARLCB-MR-79010 

Accelerated  Test 

ARLCB-MR- 79017 

Adhesion 

ARLCB-TR-79035 

Alloy  Forgings 

ARLCB-MR-79009 

Alloy  Steels 

ARLCB-TR-79008 
ARLCB-MR- 790 14 

Anisotropy 

ARLCB-TR- 79036 

Approximation  Methods 

ARLCB-TR-79024 

Argon 

ARLCB-TR- 79005 

Austenite  Transformation 

ARLCB-MR-79009 

Automatic 

ARLCB-TR- 79003 

Ballistics  with  Drag 

ARLCB-TR- 79028 

Bore  Evacuator 

ARLCB-TR- 79002 

Breech  Fatigue 

ARLCB-TR -79033 

Breech  Machanisms 

ARLCB-TR-79033 

Breech  Seals 

ARLCB-TR- 790 3 3 

Breeches,  Cannon 

ARLCB-TR-79033 

Cadmium  Sulfide 

ARLCB-TR -79006 
ARLCB-TR-79023 

Calibration 

ARLCB-MR -79 020 

Cannon  Auto  Loader 

ARLCB-TR- 7902 2 

Cannon  Tube 

ARLCB-TR-79008 

Chemical  Vapor  Deposition 

ARLCB-TR-79035 
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Coatings 

ARLCB-TR- 790 35 

ARLCB-TR-79037 

Composite  Materials 

ARLCB-TR-79002 

Contour  Grinding 

ARLCB-MR- 79010 

Cooperative  Tests 

ARLCB-TR-79007 

Crack  Analysis 

ARLCB-TR-79016  “ 

Crack  Propagation 

ARLCB-MR-79020 

Cracks 

ARLCB-TR-79003 

Crush  Form  Grinding 

ARLCB-MR -79010 

Cryogenic 

ARLCB-TR- 79005 

Cylindrical  Surface  Generation 

ARLCB-MR- 79010 

Diamagnetism 

ARLCB-TR- 79004 

Elastic-Plastic  Analysis 

ARLCB-TR- 79034 

Elastic-Plastic  Deformation 

ARLCB-TR- 79026 

Elastic  Properties 

ARLCB-TR-79036 

Electron  Beam  Welding 

ARLCB-MR-79014 

Embrittlement  Mechanisms 

ARLCB-TR-79031 

End -On 

ARLCB-TR-79003 

Energy  Shifts 

ARLCB-TR-79021 

Erosion 

ARLCB-MR- 790 15  * 

Erosion  Resistant  Materials 

ARLCB-TR-79037 

ESR  Steel 

ARLCB-MR-79013 

Excitonic  Solids 

ARLCB-TR-79004 
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Fatigue  Analysis 

ARLCB-TR-79016 

Fatigue  Fracture 

ARLCB-TR-79031 

fee  Hydrogen 

ARLCB-TR-7902 1 

Fiberglass 

ARLCB-TR-79002 

Filament 

ARLCB-TR-79035 

Filament  Winding 

ARLCB-TR-79002 

Finite-Difference  Method 

ARLCB-TR-7902 5 
ARLCB-TR-79026 

Finite  Elements 

ARLCB-TR-79019 
ARLCB-MR-79020 
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Follower  Forces 

ARLCB-TR- 79 030 

416  Stainless  Steel 
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Fracture  Mechanics 
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Fracture  Properties 
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Fracture  Toughness 
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Fractures  (Materials) 
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Gun  Barrel  Erosion 
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High  Temperature 
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Hollow  Cylinder 
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ARLCB-MR-79013 

Hollow  Spindle  Loading 
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Hydrostatic  Compression 
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Initial  Boundary  Problems 
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Initial/Boundary  Value  Problems 
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Initial  Llevation  Angle  Correction 
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Internal  Ballistics 
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Line  Flow 
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ARLCB-TR-79031 
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Mechanical  Properties 
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such  as  eccentricity  of  the  inner  and  outer  surfaces  and  nonperpendicularity 
of  these  surfaces  with  the  specimen  faces,  on  the  measured  and  calculated 

Kic  are  discussed.  The  C-shaped  specimen  results  are  compared  with  measured 
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Kjc  values  obtained  with  standard  compact  specimens.  Results  show  that  both 
versions  of  the  C-shaped  specimen  yield  accurate  values  of  measured  Kjc. 
Normal  geometric  variations,  as  would  be  expected  from  machining  of  the 
specimen  from  an  existing  hollow  cylinder,  have  no  significant  effect  on  the 
measured  Kjc. 
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computed  based  on  the  penny  shaped  crack  under  arbitrary  loading.  The  remaining 
life  of  a  mandrel  having  a  semi-circular  crack  of  0.003  inch  is  predicted  based 
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gun  steel. 

The  effect  of  the  reduction  of  the  inner  diameter  of  the  mandrel  on  the 
mandrel  life  is  studied.  A  four-fold  life  increase  is  predicted  if  the  bore 
diameter  is  reduced  from  1.969  to  1.4  inches.  The  effect  of  autofrettage  is 
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re  mis  of  finite  element  discretization,  the  two-dimensional  shape  function  of 
spatial  and  time  coordinates  is  chosen  as  a  product  of  two  one-dimensional 
.•■nape  functions;  each  for  its  respective  coordinate  and  both  being  Hermitian 
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velocity  and  time  derivatives  cf  the  slope  at  each  node  point.  ihe  corre¬ 
spondence  between  local  and  global  generalized  coordinates  is  described.  The 
"stiffness  matrices"  of  spatial  and  time-effect,  contributed  by  the  recoil 
force,  pressure  and  curvature  induced  force  and  the  moving  mass  of  a  projectile 
are  derived.  It  is  interesting  to  observe  that  the  strong  discontinuities 
i  associated  *ith  these  forces  disappear  as  a  result  of  the  smoothing  effect  of 
j  integration  in  spatial  as  well  as  in  time  coordinates.  The  present  approach 
I  to  deai  with  the  moving  support  problem  efficiently  is  also  pointed  out  in 
this  paper.  Numerical  results  of  a  demonstrative  problem  are  presented. 
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Three  basic  specimen  geometries  were  studied:  1.  A  symetric  specimen; 
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described  where  a  solid  metal  induces  embrittlement  in  a  ductile  metal.  A 
mechanism  is  described  which  may  be  responsible  for  the  solid  metal  induced 
embrittlement. 
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